Supplementary
. Typical pore size distribution of PVDF membranes measured by the gas-liquid displacement method. (a) CCD Glass/Glass 1 mm sample, which shows a pore size range from 286 to 389 nm and a mean flow pore size of 321 nm; (b) CCD Glass/Al 1 mm sample, which shows a pore size range from 103 to 240 nm and a mean flow pore size of 106 nm; (c) CCD Al/Al 1 mm sample, which shows a pore size range from 33 to 90 nm and a mean flow pore size of 41 nm; (d) NIPS DMSO 1 mm sample, which shows a pore size range from 19 to 80 nm and a mean flow pore size of 37 nm; (e) NIPS DMSO 0.3 mm sample, which shows a pore size range from 20 to 79 nm and a mean flow pore size of 57 nm; (f) NIPS NMP 0.3 mm sample, which shows a pore size range from 19 to 70 nm and a mean flow pore size of 41 nm. * calculated based on a flat-sheet membrane of dimensions 1 × 2 m 2 (width × length), water flows along the length direction.
Supplementary Table 3. Comparison between the NIPS and CCD methods for flat-sheet PVDF membrane production NIPS CCD Preparation Method
The casting film of polymer solution together with the support is immersed in a coagulation bath composed of a non-solvent for the polymer. The polymer solution is then transformed from a liquid to a solid state due to the exchange of the solvent in the polymer solution with the non-solvent from the coagulation bath.
The casting film of polymer solution is unidirectionally cooled from one side to a certain temperature far below the freezing point of the solvent. As a result, the solvent starts nucleation and crystallization, and the polymer precipitates to form the final membrane structure. Then the solvent is leached out by iced water.
Typical Structure
Asymmetric structure with a dense skin layer supported by finger-like voids and sponge-like layer A thin separation layer of numerous tortuous pores supported by gradually changed, fully opened, interconnected and self-organized microchannels 
